A homogeneous fluorescent live-cell assay for measuring 7-transmembrane receptor activity and agonist functional selectivity through beta-arrestin recruitment.
Seven-transmembrane (7TM) receptors play an essential role in the regulation of a wide variety of physiological processes, making them one of the top target classes for pharmaceuticals. 7TM receptor function is mediated and modulated through 2 primary processes: G-protein and beta-arrestin signaling. Classically, it has been recognized that these 2 processes can interact with one another during 7TM receptor desensitization, but it has more recently been recognized that these 2 processes can also act independently of one another and can activate parallel signaling pathways. As such, the methods used to interrogate 7TM receptor signaling, both from a biological and a pharmaceutical perspective, may need to be reevaluated and the question of whether functionally selective compounds (compounds that selectively activate one pathway over another) can be rationally developed must be raised. Although numerous high-throughput screening (HTS) compatible assays exist for studying second messengers arising from G-protein signaling, far fewer HTS compatible assays exist for studying beta-arrestin recruitment. The authors report on the Tango 7TM receptor assay technology, a high-throughput homogeneous assay method for monitoring beta-arrestin recruitment that uses a live-cell fluorescent readout. This assay format is broadly applicable to 7TM receptors, independent of G-protein coupling and, as such, has been used to produce assays for over 70 7TM receptor targets. The authors also show how flow cytometry can be used to select clones with desired pharmacological profiles and how an inducible expression system can increase the assay window for targets with high levels of constitutive activity. Finally, they demonstrate how the Tango system can be used in parallel with assays aimed at second-messenger signaling to enable functional selectivity studies.